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In the reaction between hydrogen and iodine vapour, the probability
that a hydrogen molecule will be at a given point is proportional to
the number of hydrogen molecules in unit volume. The probability
that an iodine molecule will be at the same point is proportional to
the number of iodine molecules in unit volume. When the two mole-
cules are at the same point a collision results. The number of collisions
in unit time is thus proportional to the product of the numbers of hydro-
gen and iodine molecules in unit volume.

Since the number of molecules is proportional to the number of gm.
molecules or mols (no. of molecules = no. of mols x Avogadro's number),
the number of collisions in unit volume in unit time is proportional to
the product of the number of mols of hydrogen and the number of
mols of iodine in unit volume, i.e. to the product of the concentrations,
Cn2xci2. Not every collision results in chemical change, but it is
assumed that a constant fraction of the total number of collisions is
effective. Hence the rate of reaction of hydrogen and iodine in unit
time in unit volume is

rate of combination of H2 and I2 = kjCRf^ ........................ (1),

where 1^ is a constant at a given temperature, called the velocity
coefficient for this reaction. Expression (1) gives the velocity of change
of hydrogen and iodine into hydrogen iodide.

The hydrogen iodide molecules formed will also enter into collisions
and undergo decomposition into hydrogen and iodine molecules.
Since two hydrogen iodide molecules must be at the same point for
collision, the above reasoning shows that, as the probability of finding
each at the same point is proportional to the concentration, the proba-
bility of finding two at the same point is proportional to the square of
the concentration. Hence, the velocity of change of hydrogen iodide
into hydrogen and iodine is

rate of decomposition of EQ!=^2c2Hi ........................ (2),

where k2 is a velocity coefficient for this reaction.

At equilibrium, as many molecules of hydrogen iodide are formed in
unit volume in unit time as are decomposed. The velocities (1) and (2)
are then equal, and the values of c are now the equilibrium concentrations.
Hence, for equilibrium :

const. =K ...... . ......... . ....... (3),

where K is called the equilibrium constant.   This is independent of the
concentrations (and hence of the pressure) but depends on the tempera-
ture, which changes the direct and reverse reaction  velocities by
different amounts.
The same reasoning shows that for any reversible reaction :

where a, b, ... , p, q, ... are the numbers of reacting molecules of the
substances A, B, ... , P5 Q, ... , the equilibrium constant is :

. =K ....... . ..... .... ........ (4)